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1D20030042723 #^ '^t]-: 2003/10/30 

^ ^^^^ 511*^1<5>^^ #7>Al7l;^l ^0_^^^:\S. ^^^}7]] JL^^^A ^ 

Jl^ ^^^] 9X^^], ^^]^ ^^5^- -^^tl: ^l*?! 3l:^«fl#e^3l- S] 

«15I^^<H1 -g-^^H ^J^\^ 4=|HH1- ^]o]^S. 

:£ 7 

-f-^, ^1^ e)-^. e^l^^'Jd 
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0030042723 #^ "U^}: 2003/10/30 

^I'a ^ Ji^ ^H<HlA-lsl :<]<^ ji^ ^J-'^ {Delay Locked Loop and its 

method for delaying locked a clock} 



5. 1^ ^Hfl7l#oil ic)-€- DDR SDRAM^l Efl;^]>iEi ;^1<H^ DLL^ 
£ 7^ ^ ^^<H1 ^l*?! e)-^^^ "a^^l*^! 



11: w^jjl^ 

13: el 1^1 el-^^ 

15: 

17: el-^-¥- 



12: 

14: 3.^^ 
16: ^1^>I1<>|^ 
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<13> ^ ^1^^ ^lo|B^.ol o. ^]c^ ^]<^^, ^ ^l^^Sl ^ 

^ -^^^^s. cfl^<Hl cfltv ^IB] ^l-'isl-eV^ Jl^ 

#g^oi i4]-^<HlAi A]-g-^ nfl sj^ofl ^tb ^1^ ^IS^C©^ :^^(clock skew))ol 

^^mn ^^n, '^]^\^ ^1^^ :a.^*H #^^1 ^'^^^ ^^oi-* ^£ 

7]^ Bfoji^jjil. 1-^-2-^ Bi-oji^J^ <^^lAl^i:l-. 

<15> DLLo] DDR SDRAM<H1 ^^1- ^^1^ ^Hfl^l^ofl cfl^l-c^ ^^s:>7l^ tb^f. 

<16> £ 1^ ^2ll7l#oll DDR SDRAM^ efl;=^liBl ;^lol^ DLLS] l-e^ -^Soltzf . 

<i7> ^2fl7i^oii tq.^ DDR SDRAM^ efl^l^B] >ll<>|^ DLL^. #^ >;Qs(clk, clkb)* *a 

s><^ Aij:(cik. clkb)^ ^o]^ <^1^1 ^ 1-^ <A\7]o\] ^7]^o\ ^^m^ ifl 

^ #e^(rclk, fclk)* ^-M^X^] #ej tHs]-^(ll)2]-, #^(clk)^ l/n(n^ 

71^ #^(ref)^ #^^>^ ^^^(12)sq-, 7]^ #^(ref)^ 

^ t-lD] e^-ol^(13)sq-, c-lDi ;<io^ E^.oi«(i3)o.s«.e^ (fbk_dly)o] ^^1 # 
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0030042723 ^^ 2003/10/30 

(fbk)4 7l$ m^irei)9] HliEsH 4=|HH ^lo^^O^l- #^ar>7l ^tb :?1>^ ^]M^{15) 

9^, tiliIl^(15)^«.E^ 4^KE ;t)101>0:£ofl -g-^^V^ ^l-?^ ^ t^i^l ^l-S B^-<?1 

(rclk, fclk)* ^lol^(16)S^E-1 Ai^ofl #^s;>^ ^l<g 

^(17)1- ^L^W. 
<i8> oj^HjA-l^ ^7] DLL^ ^^^*>^ ^ ^^<H1 t^t}c^ 
<i9> £ 2^ ^Hfl7l#«^l ^^aHI ^S£o14. 

<2o> :£ 2^ #^(clk, clkb)^ ^*]^^<^1- ^-^ #s^o^ ej. 

o]^ ofl^lofl :^7l£lcH ^^^5*>^ ^-¥-#^(rclk)* ^fi^^tt^. Dicl ;^lo^ ef«?I-^^ 

<22> S. 3^ ^1-^ ^S^^l- 1/8^ 0^7lAi 2]^ # 

^^fl^i^ ^^^V^ ^^-^l^i <='l«fl^^ ^ ^^o] o>uia.s 

<23> :£ 4^ ^efl7]^c,fl ttj.^. wliii:^(15)s] <a^Al<^l s^sIEolcf. 

<24> o^>^ HliU-^^ DLLS! #^3). #^ #3^o^ alIils:H ^ ^ 
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^0030042723 %^ <U^}: 2003/10/30 

(lag) ^ i^(locking)^ 37M ^l^^lcH-^(16)S. #^tbc^-. 5- 4<Hl = 

wliiAi^(PCi, pc3)oll e^-olH£]7lu|- a]iaAi^(pc2, PC4)^1 2]^ 4=1HH efl^B^ 

cf. I1E]J1, ^^5)71 #g^(rclk)^ ^l-§-*H -^2]-^ ^^^1 

4=)^H ^, 3l^«w#^(fbk)^ 7]§#i^(ref)^ 

^M7} ^ ^efl<='l €(long delay cell)2] ;^l<tlAl:^ jy.^ ^ PC5 PCe^l ^J:7> "H" 
^Bfll- 7^711 ^cf. *^1<^1 i4e1- PC55!]- PC6 ^5:^ ^el^'y AC7> "H"^Efl7> ^^£l7l 
#s^(rclk)3f ^e^^^s^o^ ^^i-wljii7l (l51)^^Ei 4=)HB Bfl^l^iE^ ^]<=>]^ 

^^^371(152)^ T 1-^#1-(F/F)* ^ o;ii4. 4^1 ^^*fl^^ , 2]^«Jj#^ (fbk)3if 7]^ 

S^(ref)^ ^}o]7} ^ ^^%o)lA-l^ ^g^^ ol-g-sfl 4:)HE ei];^! >^,e-1# -^^a]^ 

^l-ol7l- iJHs ^o] s.,^ pc5^ pcea) ^ 3.^ "L-^i-Efls 

^ #^<^1 ^^<H 4^HH e^l^l^E-l* ^t\., 

^1^ ^1^^^ ^1<Ssl-^^<^l^i o;^^ o^wj.^ 

^^l;^liE^S ^^^£)o1 ^SSl ^ -^^^5. ^^^€^=1-. ^1^ 

^-f^^ ^:&7l- "H"^Efl7]- 515.^ ^cfl ^1^^ ^^Til ^ ^ 9X^. 4=I^H 

efl;^l:^;Eio]i og^sl^ A]^^ 4=I^H B^-'^lH o]^, 4=1^H SlB., eflHH ^ 

4^HS sflHH 47flS. ^A^slo^, ^'^*>7l ^sfl "H"^Eflo^ 27]\2] AiS:7> 
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0030042723 #^ ^^>: 2003/10/30 

<27> i 6^ ^^7]^o\] tc)-^ y(\<^ ^91^(17)^ •a^^l'^l S]S.£olri|.. 

<28> ^]<^ ^91^^ ^l^<^l^i ''^n^^ ^^4: ^^V ^^.olcf. o] nil 

^1^ 4.^ 271]^ 'di-^ 7ll<^l:^7l. S^^Sl^l ^^^^^Cf. Z^-Z^o:| cf^ og^^ 

DDR SDRAM^ ^^j- e)-o|;^i gs^-g. ;^]«=lsl-olui)- 1-^ #gj-g- ^]<^2l-ol o.^ ^ 

^(duty ratio distortion)* ^^tb ^^l*>7l -^l^olrf. 

o] <a^5]:D^ ^^ ±3.7} ^t\., ^lo^ S-^i^^ ^ #S^o] <a^£]c>i :^]<^ 5^-ol«- ;5i^7> 

<30> ^eidl/^aflo^ DLL xfl ^l^e1-«a:^ollAl^ 5£l:E.«^ #5^o] ^ozf^V^ cj^ :7:]<^ 7i|>^ 

^^^^ ^ cl-o^ c].o^ lOOps efl#^^* 7>^1°1. f2} ^ 

^l-a ;^l<a^l^-^^ M-fe 5t<^l ^"f^V^ ^ISl €^ 711^1- ^L^^cf. 
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^0030042723 %^ ^^>: 2003/10/30 

<31> olSf ^o] ^jo^e^-ol^ xfl S.^ ^]<^ ^o] ^o^^ ^l<?iAl^^ ^Efl7l^o11 

<32> >^>-§-^l-<>11 n:)-s1- DLL^ Jl^ ^^-§-o.s. a]-^^ o;^ji, ^^-g-o.^. a>^^ 

^ SI^-. DLL* ^1#<H1 2^^*>o^ A>-g-*>^ ^^<H1H ^^<^1 JL^ 

4 ^^o. ^^1^ ^^Al^ ^^7} 9X^. o]6\] xc^^ ^^Ai^ ^l'?iel-<?l-^ 

^ €^ ^l-a^RV* ^^Al^o> ^V^, ^^fl^i^ c^-o^ x]<^ 

^l^a^l^*^! ^«fl ^193 7fl^# ^7M7!^o> ^c].. DLL^ 211 

o>^o^ A}o]Z.7} ^7H>711 SlJl DLL* ^-^^1-7] ^^7]- ^7^1-711 ^C}-. 

<33> V^S^^^, i]]o]o}^o^ Afo]^^ ^7|.^-|7l;^] ^o.igAi ^^51^ ^^^te ^cfltt ^^l^>7l 

^«flAi^ ^:^^ii\.^6\] o. ^e,>o> ^>^li?>, DLL* A>-g-^>^ 

<34> olei^V ^;^1^* n^^}7] ^1<S 5l-<a^^lAi^ ^l<a* 7l^;=^l<a(Coarse Delay)^^]- ^fl 

^^l^CFine Delay)-2-S. ^^tl: DLL* a>**>ji ^0.14, 7] ^^]<^ (Coarse Delay)^ MM^]'^ 
(Fine Delay)^>^ ^^^^^^^l ^^]7} ^Jl SE^V, Sl-^Al7l7l ^sfl 4 
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^0030042723 %^ '^y^}: 2003/10/30 



^^^*>7l ^ ^'^Sl T^loi Jl^ -^71^ v\]S.^ :^^]6\] A>^Sl^ 

ol ; ^ ;5fl2 - ^7] efl#^^^ ^7] m Bfl#^^4 4# - ^ ^1^ 
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20030042723 ^^ 'U^}: 2003/10/30 

-i*^ ^^^^ ^12 ;^l<a ^91-^ i^^H, ^7] ^1<?^ 2l-<y34 ^7] ^l^l sl-<y^ ^j^^^ 

<40> ^7] ^]<^ ^91^^, ^71 sfl^^-a^ ^7l i]]^^^iL^ ^Ji. ^7] ^1 

B^-Ol^ofl <y^£l^ ^7] ^12 ^l^l e^-ol ifl cj^ ^11 7]c^ ^o] ifl c}.^ 

^1^ ^^-1 -i-:=l-*>7fl ^ 9X^. 
<4i> ^^71 ;^1<S Hl-<?]^^, ^11 ^11 ^1<?1 21- 

^12 E^l^^^a - -^^-71 >*112 ell^^'S^ ^7] m ^]^^^^ - 4: ^]'^ « 

^ ^^^^ ^12 ;^1<=^ E^-ol; ^ ;^13 5)1^^^ - ^7] ^13 efl#^^^ ^7] ^ ;Hl2 

^ 4# - ^ ^i-^ «^ ^^^^ ^13 ^i<a si-<y* s^*>^, ^^7] 

<42> >a-7l ^l<g el-^^^, ^>7l >a-7l /Hl2 ^ ^l3 5ll^^>5d-e-cf ^^r^, 

^11 ^l-"?! ^ 'Si^-I -f-sf^Hl ^ ^ 

<43> ^7] ^7] 2X\B.^W^3^ ^7] 7l^#^^S^ 7i}o]7\ 

^7] tilJaAl^# ^4^5. #^s:>31, d^;^^ ^^<^1^'^1^ ^7] 

^4^^ ^ 9X^. 

<44> S£^, ^ ^T^o] ;^]o^ ji:^^ ^^6\]X\o\ xl<g Ji;^ -^71^ till as] ^^loll A> 

-g-^^ ^H<^lAio^ ^]c^ ^^^6\] o^O^A^, ^^lo^ 7^S.Si\- ^-atb ^1^ 



28-10 



^0030042723 %^ '^^}: 2003/10/30 

Sft, ^7] m ^^1^. ^71 tfl^ 511^^^* ^-i-S. 

^71 ifl^ #5^^ ;H12 efl#^>?l - ^7] m ^]^^^^ ^7] m ^]^^^&^- ^ 
- * ^l-a «^ ^^^^ ^12 7]<^ 5l-<a^ ^15 5L^*>H, ^o^7l 

^7] ^13 ^Til^, ^7] ^11 ^]<^ ^l^s. 

^ ^7] vfl-^ m efl*^^ - ;^l2 efl*^>a^ -^-71 ^ - 

# ^i^s. ^12 ^isl e^-^^ ^15 ^ ^15 ^tI]^ 

<^]S. ^1^ Ji^J*^] ^^^£1^1 ^-f , ^13 e^l#^>}l - ^J-71 ;H13 5ll#-f->5a^ ^ 
^12 5fl#^>51^cf # - ^ «S ^^^^ /^13 H}^^ >116 ^ 

^11- i^^H, ^11 ^1^ ^91^, ^7] ^1<S ^91 nelJi ^7] ;^13 ^]9^ ^91^ 

^7] m ^n^, ^7] ^^^M^ ^7] WlJil^:£l- ^Sh^S # 
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0030042723 %^ <^^>: 2003/10/30 

<48> DLL<^l^i^ #^^7l(Tclk) - ^^l:^l<?l*y=(delaytotal)^l^. ^^l^l'S 

^J=(delaytotal)^ 0 o]^ Tclko]:"^ ^]'^^9l^<^]^^ ^\-%rt}^ ^1^ 

^1^ 4.^ o]^ DLLS! -^^oflA^ MjTlElti ^lo^^ >^^^^3rV^ A>-g.^ 

<49> ni-.^^ ^^i-^l<a<a:ol 5ns(ln=10-9)olJI, efl^^^o] 

100ps(lp=10-l2)e}i^ s|cfl 50711^ ol-g-^ ^ o;ic^. zielJl. ^sj-^s^ ^ 

^^l<goj:oi lOnsojji, ^ISl^i^ 511 ^^-^<^1 lOOpse}^ 100711 oj^:}^ ^lo^ oj-g- 

<50> olE-l^ 0l^^>0^ ^ ^1<?! ^m^^^ ^elsr>^ W>, J1^3lj-=^ollA-1 

<51> ^ ^Vi^o^ ^l<g ef<y«-^ ^Ajc^l^A-], 2^1^^^ o- ^E^STf^ ^1^ ^41-^ ^^im. 

^-^^^ ^1<^ sV-y^, ^12 ell#^>a* ^1°! «^ ^^^^ ^]<^ el-^y^ 311 

^191 el-'y^l-, ;^12 efl#^>a# ^I'S -i^-S. ;^12 ;^1<=^ ^91 

^13 ^3:^ ^^^^ ;^13 ^]<^ bJ\-<^^o] z\%<^^s\o] ^^^^ ^ $X^. 

^'^^Vel-^ S efl^^^^ xjc^ ^^s. ^-^^^ ^1<^ el-'^H ^7}^o^ 
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Tn20030042723 #^ 'U^^}: 2003/10/30 

<52> H^JL, ^l<a ^2] cj^ y^]<^ ^ ifl MOS 7^1«5lH2^ ^^-^O^S.^ 

^ 3X^. €^ efl^^^a^ ^1^ € vfl 91^^]% ^^^^m 5X]S. 

^0.^>i*] ^Tg^ ^£ o^C]-. ■Sq^<HlAi «y7H>^ ^<a-^ 3711- ci-o^ ^lo§ 

<53> olSl- :y-ol A^S. tq-^ cj^ ^jo^ ^l-g-^>^ tAC7> ^Bl-;^l7l nfl 

^ SZ-^M-, 7>^J- ^Atb e1-^-^» ^^^*>^ ^1^ ^, 

^1<H1 at^i. ^ '^^ilAi ^ ^^'^^oll A>-g-;g -g-oli4 ^O]^ ^^^o]7]^ ^ 
«fl ^-^^ 7fl^* ^^^^ ^ ^Cf^ €^<^1 <a^^><=^ ^ 'i:'^^ 7l#^ AKVofl 

€ ^^^^ ^ 7]-^ ^ ^^1<^]^1 l&oiji ^ ^v,^^ 7]^^ A>^i-^ a.^ 

i^^^V^ ^H^^, -g- #^^1^<^1 ^^^i Oil:* ^ Si^ cf^c}=tb ^1-1:4 
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0030042723 #^ "U^l- 2003/10/30 

<55> £ 7^ ^ ^^^] ^91^^ '^^^M^] 3^^^ ^l'?!'^^ ^} 

-8-tV ;^1<?! &|-^^7> oicf. 3^^^ ^1<?! ^l-^^l^^* ^11- 1:^, dl. 

d2, d32l-Jl ^ ^4- ^1*?! ^^^*>^ ^1^ ^1-^ n^-^sj. ;y-ol ^ ojc^^ 

<56> - JL^S]-^ cfl^-g- cf^ ^ 

<57> _ cfl^^ ^ 

<58> - Cfl^-g- Cf^ Xl<g 

<59> n><^, 200MHzol^^ 100-200MHZ* ^^^s)-^. 100MHz<^l«^m ^-l^^j-^el- 

<60> - -[1^5}-^(200MHz<^]^T-); 5nsec/dl 

<6i> - ^^^s}-^(100-200MHz); (lOnsec - 5nsec)/d2 

<62> - ;?l^sl-^(iOOMHzol*»; :^1<?1 -i^ (12nsec - 10nsec)/d3 

<63> rel-e^-Ai, 200MHzol>^2l :a.^*>7] 65ps^ efl^^^^ 7}7^o\ ^ iqq ^t] 

200MHz^ -S-^^ lOOps, 100MHzol*Hl^-1^ ISOps^l ^Hl*^^^ ;^1<?1 el-<5l 

■¥-» ^>^^^>Ji;^> tbcfji 7>^j^>^, xl^eV-?]^ €^ 7771]. ^12 ^1^ &|-<?1^ ^ 
^ ^1^ €^ 5071] n&lJl ;^13 ^l<?l2l-'y^' 147fl7l- ^^1 1417112] ci-^ 

<64> ZLe^M-, ^joi 5l-<?l-^5l 3.^ ^1^ ^ol 2.-^ -^<^*l-7ll 65ps^ ell#^^# 

185711 s] ;^1«=^ %t^. DLL^ ^^^s^>^ ^ 7>^J- 

€■ ^>^1*>^ ^91^^ <^11- 200MHz2l ^sl-4^^ ^-f<^l 75% ^£ 
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reg_r<^l "H"^l-BflBl >H1<>1^^1- ^7>«}-^ ^ oicf. reg_roll "H"^1-e)1o) ;^i1o^a}^^ ^7|-£l^ <a 
-i-e^Crclk fclk)<5l >il<H^5:oll ^<^l<^ll-^fe ^1*^ ^<^1 S^^^]::! ^]<^ 
£]oi #^^t:f. o]^ reg_r-H "H-^Eflo^ ^1o1ai^7]- ol7l-sli^ l-§^(rclk fclk)^ 27fl 
^ €^ ^ ^]<^^o] 

<66> c>^7lA-1. ^9l^<^ 'y^^^ ^11 ^1^ ^91^ t;]*?! >iofl 

7>^ ol^ol^l7l Dfl^ofl ;^ic^ e^-o]^ ^^^^V^ ^1^ ;^lo^ /.l^^ 
^1^ H^-o] vfl ;:^]o^ ^l<g Al^:a.t:^. ^Tfl t}^ w>^^s>cf. c]^ ^o] 

<67> ^ DDR SDRAM«^]>H dLL^] A>-g-5)^ ^-^» *«H ^^s:>Ji ^^.q-^ ^ 

^^^^ DLL^ DDR SDRAM<^1'?> tb^^^H ^1-^5] ^1 ^-^^ DLL^ ^>-§-^|-^ 2.^ ^]:^^^] ^ 

tlr^sj^l ^o.ci ^ ^i^o] ^e>^ 7l#^<^HlA-i ^vg-o] xi^^ 7>^ ^ 
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<69> ^ ^^d\] i^E^- DLL* ^l-§-^>^ DLLS^ cfl^ ^i-di^V^a^S 
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m^^^ 1] 

^7]^ v^S.^ ^^^]o\] A>-§-£l^ ^lo^ jl;^ ^^6\] ^o]X\, 

^7] HliEAlJloll -g-^a-^H ^1-71 tt^ 3] ^ ^ 

^]<?i e1-<?l^^ efl^^^* ^el^V^ ;=^1<^ «S ^^^^ ^^J* ^^-^^ ^> 

21 

^1 1 ^]<^ ^^S. ^^^^ ^11 ^jo^ ^ 

^12 efl^^-a - ^7] y^]2 efl^^^^ eil^^'S^ - ^ ^1^ € 

IrS ^^^^ .5112 e^-^# i^^H, 
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1020030042723 %^ 'U^}: 2003/10/30 

3) 

# ^^i-^S ^1-^ 31^^ 
41 

^1 1 eH^^-a* ^1^ ^^^^ ^11 e^-<y; 

^12 efl^^^a - ^0^-71 m ^m^^^ ;^ll efl#^^3Jf cf«- - # ^l"?! ^ 

^1*?! ^^^^ ^13 ^1^ ^91^ i^^H. 

^^i^S ;^l<a Ji^ 

I^^^J- 5] 

^H^J-ofl $i<H^i. ^]9l ^91^^, 

^11 ^^7] >I12 ^ ^13 efl^^'^dJe.cf , ^oM ^l<a "^^^1 
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^^ <^^>: 2003/10/30 



^^-1 ^^t}^ ^^^s. ^1^ ^H. 

#^ ^^^s. ^^t}JL, ^^7] :?>^ ^IMl^l^ ^>7l wijuA]:^^ ^o:| 
^^^S. #^*>^ ^^-^S. §1-^ ^l<?i 

^7l^ nil^sl :^^1<^1 A>-g-5i^ ^jc^ jL^ ^^6\]A]o^ ;^l<g 9X<=>]^^, 

« 3L^s:>^ ^loi e-^ollA-^o^ ^l<?i JL^i «o^^ . 

8] 

^71 ^13 ^Til^, 
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^7] vfl-^ #5^^ ;^ll ;^l<a ^^^^ ;Hll ^l-'?!* -f-^ 

^'Jd - ^71 ^12 ell#^>a^ ^7] 5)1#^>51^4 ^ - * 5^"^ ^1^ ^^S. ^^^^ 
^^oflA^o^ ^^c^ n^r^^ 



^7] xJi\^ m ^^^^^ ^1^ ^^S. ^11 el-^^ 

^l7l^ ;Hl4 ^^1; 

^>7l ^]4 cJ-^l^o1]£ ^l<g ji;^ol ^Vy] 

- ^>7l ^12 ell^^^^ ^oM ^11 efl#^^-a.n1- ^ - ^ ^l'?! -i^S ^^j^ 

^12 ^1<^ El-^^ 1-4^171^ ;^15 ^^1; ^ 

sfl^^-a^ ;^ll ^ ^12 ^ - ^ ci-^ ^lo^ ^s.^ ^A^^ ^13 ;^i<g ej. 



28-20 



20030042723 %^ <^^>: 2003/10/30 

Jl^J ^^oil^is] ;^]^ tij-*^. 



10] 

#^*>J1, ^71 ±^ <^lvfl<^l^ ^71 WlJU^S* ^fil 

^Bl-^s. #^^1-^ ^l<a Ji^j ^l-a 1}-^. 
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